Up-regulation of yggG promotes the survival of Escherichia coli cells containing Era-1 mutant protein.
Era is a highly conserved GTPase essential for bacterial growth. Using a digoxigenin-labeled Era protein to screen a phage expression library of Escherichia coli genomic DNA, yggG, a gene that encodes a putative zinc metalloprotease was isolated and characterized. The deduced amino acid sequence of YggG showed high degrees of similarity to some reported heat shock proteins. In this study, the direct interaction between Era and YggG was confirmed, and it was found that the yggG gene, encoding a 25 kDa heat shock protein, was up-regulated at the mRNA level in partially defective Era GTPase mutants (era-1) and in E. coli cells overproducing Era-1. The delta yggG strain displayed the same growth rate as wild-type strain under normal growth conditions and after heat shock. Overexpression of Era-1 in the delta yggG strain resulted in a stronger growth-inhibitory effect than that in the wild-type strain, while coexpression of YggG partially restored the bacterial growth rate. The results indicated that YggG expression is significantly increased in response to stress caused by the Era-1 mutant protein in E. coli, thus promoting the growth of E. coli.